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METHOD AND SYSTEM FOR 
PROCESSING IMAGES FOR A CHECK SORTER 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of 
document processing in the financial industry and more 
particularly to a method and system for processing images 
for a check sorter. 
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BACKGROUND OF THE INVENTION 

Within the financial industry, document processing is 
an important part of the daily management of a business. 
Document processing systems include sorters for physically 
5 handling and retrieving data from checks and other items 
and data processors for analyzing and storing the retrieved 
data. The sorters and data processors intercommunicate 
data and instructions to individually read and process each 
check. 

10 Conventional document sorters include microfilm and/or 

digital cameras for recording images of the documents being 
sorted. For digital images recorded by a digital camera, 
conventional sorters typically store these images within 
the sorter. Thus, a limited amount of memory is available, 

15 resulting in a limit on the number of images which may be 
stored. In addition, future use of the stored images 
generally requires that the images be retrieved from the 
memory of the sorter. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a method and 
system for processing images for a document sorter are 
provided that substantially eliminate or reduce 
5 disadvantages and problems associated with previously 
developed systems and methods. In particular , digital 
images of documents are transmitted using Transmission 
Control Protocol/Internet Protocol (TCP/IP) directly from 
the document sorter to an image capture host which 
10 generates storable images for storage in an external 
database . 

In one embodiment of the present invention, a system 
for imaging checks is provided that includes an image 
capture host and a database. The image capture host is 
15 coupled to a sorter that is operable to sort a plurality of 
checks, to retrieve data from the checks and to record 
digital images of the checks. The image capture host is 
operable to obtain the digital images of the checks 
recorded by the sorter. The database is external to the 

2 0 sorter and is coupled to the image capture host. The 

database is operable to store the digital images of the 
checks obtained by the image capture host. 

In another embodiment of the present invention, a 
system is provided for storing and indexing a plurality of 
25 images of checks. The system comprises a database which 
comprises a plurality of records. Each record corresponds 
to an image of a check. Each record comprises a front /back 
identifier field, a date field, a sequence number field, 
and a file format field. The front/back identifier field 

3 0 is operable to identify whether the image comprises a front 

image or a back image of the check. The date field 
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comprises a specified date for the check. The sequence 
number field comprises a specified sequence number for the 
check. The file format field is operable to identify a 
file format for the image. 

Technical advantages of the present invention include 
providing an improved check imaging system. In a 
particular embodiment , digital images of the checks are 
transmitted directly from the digital camera of the check 
sorter to an image capture host using TCP/IP. The image 
capture host generates storable images for storage in an 
external database. As a result, the amount of memory 
available for storing images is substantially increased. 

In addition, the images may be retrieved from the database 
by a variety of hardware and/or software components. 

Other technical advantages will be readily apparent to 
one skilled in the art from the following figures , 
description, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and its advantages, reference is now made to the 
following description taken in conjunction with the 
accompanying drawings, wherein like numerals represent like 
parts, in which: 

FIGURE 1 is a block diagram illustrating a system for 
processing images for a check sorter in accordance with one 
embodiment of the present invention; 

FIGURE 2 is a block diagram illustrating images of a 
check processed by the system of FIGURE 1 ; 

FIGURE 3 is a block diagram illustrating an image 
record stored in the database of FIGURE 1 in accordance 
with one embodiment of the present invention; and 

FIGURE 4 is a flow diagram illustrating a method for 
processing images for the system of FIGURE 1 in accordance 
with one embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIGURE 1 is a block diagram illustrating a system 10 
for processing images for a check sorter 12 in accordance 
with one embodiment of the present invention. The system 
5 10 comprises a check sorter 12 for sorting documents, such 
as checks, for a financial institution or other suitable 
type of business, a check processing system 14 for making 
decisions regarding how the sorter 12 is to process the 
checks and for notifying the sorter 12 of the decisions, an 

10 image capture host 16 for capturing images of the checks 
sorted by the sorter 12, an image database 18 external to 
the sorter 12 for storing images captured by the image 
capture host 16, and an input/output (I/O) interface 2 0 for 
transmitting data between the image capture host 16 and the 

15 database 18 . 

In accordance with the illustrated embodiment, the 
sorter 12 comprises a check sorter, such as a sorter 
available from NCR, BancTec, Unisys, or Digital Check, or 
other suitable check sorter. However, it will be 

2 0 understood that the sorter 12 may comprise any suitable 

device capable of physically sorting documents and 
obtaining information from the documents without departing 
from the scope of the present invention. 

The sorter 12 comprises a digital camera 22 for 
25 recording digital images of checks, a Magnetic Ink 
Character Recognition (MICR) reader 24 for retrieving MICR 
data from checks, an endorser 2 6 for endorsing checks, a 
microfilm camera 28 for recording microfilm images of 
checks, and a plurality of pockets 30 for receiving sorted 

3 0 checks. 
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The digital camera 22 may record an image of the front 
and/or the back of each check and may record these images 
in black and white, gray scale and/or color. As used 
herein, "each" means every one of at least a subset of the 
5 identified items. Thus, different imaging data may be 
obtained for different checks. For example, the digital 
camera 22 may record a black and white image of the front 
of a first check and a gray scale image of the back of the 
first check and may record a color image of the front and 
10 the back of a second check. The digital images recorded by 
the digital camera 22 may be in any suitable format, such 
as Moving Picture Experts Group, Joint Photographic Experts 
Group, Tag Image File Format, and the like. It will be 
understood that the digital camera 22 may comprise one or 
15 more devices for recording digital images of checks being 
processed by the system 10. 

The MICR reader 24 retrieves MICR data from checks. 
The MICR data comprises, for example, a routing and 
transit number, an account number, a unique sequence 

2 0 number, and the like. The endorser 2 6 provides stamped 

endorsement for a check upon approval. The microfilm 
camera 2 8 records microfilm images of checks for storage. 

The pockets 30 physically separate checks for bundling or 
other suitable processing. 
25 A memory 32 in the sorter 12 comprises a process 

buffer that stores data associated with the check currently 
being processed by the sorter 12. For example, the process 
buffer comprises the MICR data retrieved from the checks by 
the MICR reader 24. The process buffer may be a copy or 

3 0 adaptation of the retrieved data. 
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The sorter 12 processes each check based on feature 
instructions regarding the features of the digital camera 
22 , the endorser 26, the microfilm camera 28, and the 
pockets 30. In one embodiment, the feature instructions 
5 are received from the check processing system 14 through an 
interface 34. The interface 34 interprets and processes 
data provided by the check processing system 14. Thus, 
based on the processing data from the check processing 
system 14, the interface 34 determines for each check 
10 whether or not to endorse the check, record a microfilm 
image of the check and record a digital image of the check. 
The interface 34 also determines for each check which 
digital images and what types of digital images the digital 
camera 22 is to record, if any, and which pocket 3 0 is to 
15 receive the check. 

The check processing system 14 may comprise any 
suitable combination of one or more of Vector: Sort, Check 
Processing Control System, SuperMICR, or any other suitable 
check processing system, and may be implemented on a 

2 0 mainframe. The check processing system 14 is operable to 

communicate with the sorter 12 and to make decisions 
regarding the processing of the check in real time based on 
the data in the process buffer. 

The check processing system 14 comprises previous pass 
25 information 40 relating to checks which have been passed 
through the sorter 12 previously. The previous pass 
information 40 may comprise any suitable identifying 
information as an identifier and other data, such as MICR 
data or any other suitable data relating to the check, for 

3 0 each of a plurality of checks previously processed by the 

check processing system 14. Thus, for example, if a tray 
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of checks being processed by the sorter 12 is dropped or if 
the sorter 12 jams or if any other situation results in the 
checks being re-ordered after a portion of the checks have 
been processed, the previous pass information 40 is able to 
provide processing data that was previously generated by 
the check processing system 14 for each of the previously 
processed checks, thereby eliminating the need to fully 
process those checks a second time. In addition, a batch 
of checks that was previously sorted into a same pocket 3 0 
may be sorted again into different pockets 30. In this 
situation also, the previous pass information 40 improves 
the efficiency of the check processing system 14. 

According to one embodiment, the previous pass 
information 4 0 is stored in a personal computer or other 
suitable device operable to store and process data. The 
previous pass information 4 0 may comprise any suitable 
number of identifiers and related data for previously 
processed checks. 

The image capture host 16 is operable to obtain the 
processing data from the check processing system 14 for a 
check that is to be imaged by the digital camera 22. As 
used herein, "to obtain" data means to receive data 
transmitted by another component, to retrieve data stored 
in another component, or to obtain the data by any other 
suitable means. In an alternative embodiment, the image 
capture host 16 is operable to obtain the processing data 
from the process buffer in the memory 32 of the sorter 12. 

The image capture host 16 is also operable to obtain image 
data for the check from the digital camera 22 and to 
generate an image record 50 comprising the image data and 
at least a portion of the processing data. The image 
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capture host 16 is also operable to provide the image 
record 50 to the database 18 through the I/O interface 20. 

According to one embodiment, the image capture host 16 
is a computer comprising logic for performing the functions 
described above. The logic may be encoded in hardware, 
such as a field-programmable gate array, an application- 
specific integrated circuit, or the like, and/or software 
instructions stored in RAM, ROM and/or other suitable 
computer- readable media for performing the functions 
associated with the image capture host 16. 

The database 18 is external to the sorter 12 and is 
operable to store a plurality of image records 50. The 
image records 5 0 comprise digital image data corresponding 
to check images recorded by the digital camera 22, in 
addition to identifying information as described in more 
detail below in connection with FIGURE 3. The database 18 
obtains the digital image data recorded by the digital 
camera 22, along with the identifying information, from the 
image capture host 16 through the I/O interface 20. 

In operation, a set of checks is provided to the 
sorter 12 for processing. As each check is passed through 
the sorter 12, the MICR reader 24 retrieves the MICR data 
from the check and copies this data to the process buffer 
in the memory 32. The sorter 12 then notifies the check 
processing system 14 that the process buffer is available 
for processing. The check processing system 14 then 
obtains the MICR data for the check from the process buffer 
in the memory 3 2 . 

After the check processing system 14 finishes 
generating processing data for the check, the check 
processing system 14 updates the process buffer in the 
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memory 32 with the processing data, which includes 
instructions for processing the check. According to one 
embodiment, the processing data indicates whether an image 
is to be recorded by the microfilm camera 28 and, if so, 
5 whether a predetermined number of checks have been recorded 
by the microfilm camera 28, causing a pause to occur while 
the microfilm is spaced. The processing data also 
indicates whether or not a flash is to be enabled for 
lighting the check as the microfilm camera 28 records a 

10 microfilm image of the check. The processing data also 
indicates whether endorsement data is to be printed on the 
check by the endorser 2 6 and which pocket 3 0 is to receive 
the check. The processing data also indicates whether any 
images are to be recorded by the digital camera 22, as well 

15 as which images and what types of images. 

After updating the process buffer in the memory 32 
with the processing data, the check processing system 14 
notifies the sorter 12 that the update is complete, 
allowing the interface 34 to begin interpreting the 

2 0 processing data in order to allow the sorter 12 to complete 
the processing of the check. 

Thus, as previously described, the processing data 
instructs the interface 34 whether or not the check is to 
be endorsed, a microfilm image of the check is to be 

25 recorded, and a digital image of the check is to be 
recorded. The interface 34 then signals the digital camera 
22, the endorser 2 6 and/or the microfilm camera 2 8 in 
accordance with the feature instructions. According to one 
embodiment, the interface 34 provides a signal to each of 

30 the features 22, 26 and/or 28 which are to be activated and 
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provides no signal to the features 22, 2 6 and/or 2 8 which 
are not to be activated. 

For the digital camera 22, the interface 34 also 
notifies the digital camera 22 which images (front and/or 
5 back) to record, what type of image (black and white, gray 
scale or color) to record for the front and what type of 
image to record for the back. The interface 34 also 
identifies a pocket 30 to the sorter 12 for the check. 
After any requested endorsement is performed and images are 

10 recorded, the sorter 12 directs the check to the pocket 30 
identified by the interface 34. 

If the processing data indicates that the digital 
camera 22 is to record an image of the check, the image 
capture host 16 obtains the digital image data recorded by 

15 the digital camera 22. According to one embodiment, the 
digital camera 22 transmits the digital image data to the 
image capture host 16 using Transmission Control 
Protocol/Internet Protocol (TCP/IP) . It will be 

understood, however, that the digital camera 22 may 

2 0 transmit data to the image capture host 16 using other 
suitable types of communication. 

The image capture host 16 also obtains the processing 
data for the check from the check processing system 14 or 
from the process buffer of the sorter 12 . Based on the 

25 processing data, the image capture host 16 determines 
whether or not the check being processed by the sorter 12 
has been processed previously. 

If the check has been processed previously, the image 
capture host 16 matches an identifier for the check in the 

30 processing data to an identifier in the previous pass 
information 40. The image capture host 16 then obtains at 
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least a portion of the data corresponding to the check from 
the previous pass information 40 in the check processing 
system 14. This data is used instead of the corresponding 
processing data that was previously obtained in order to 
5 provide consistency. For example, the image capture host 
16 may obtain an original date and an original sequence 
number for the check in order to uniquely identify a check 
whose date and/or sequence number may have been modified 
from one pass to another. If the check has not been 
10 processed previously, the image capture host 16 simply 
utilizes the processing data obtained from the check 
processing system 14 or from the process buffer of the 
sorter 12 . 

The image capture host 16 generates one or more image 

15 records 50 for the check, each image record 50 comprising 
the digital image data from the digital camera 22 as well 
as at least a portion of the processing data, which may 
include original data obtained from the previous pass 
information 40. The image capture host 16 provides the 

2 0 generated image records 50 through the I/O interface 2 0 to 
the database 18 for storage. 

FIGURE 2 is a block diagram illustrating images 102 
and 104 of a check processed by the system 10. The images 
comprise a front image 102 of the front of a check and a 

25 back image 104 of the back of the check. Each image 102 
and 104 is recorded by the digital camera 22, obtained by 
the image capture host 16 and stored in the database 18, 
along with processing data. Thus, all the information that 
is provided by the physical check may be stored as image 

30 records 50 in the database 18 for future use. It will be 
understood that any combination of the images 102 and/or 
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104 for a check may be stored in the database 18 without 
departing from the scope of the present invention. 

FIGURE 3 is a block diagram illustrating an image 
record 50 stored in the database 18 in accordance with one 
5 embodiment of the present invention. Each image record 50 
comprises header data 120 and image data 124. The header 
data 120 comprises a front/back identifier field 130, a 
date field 132, a sequence number field 134 and a file 
format field 136. The front/back identifier field 130 
10 identifies whether the corresponding digital image 
comprises a front image 102 or a back image 104 of the 
check. 

The date field 132 comprises a specified date 
associated with the check, such as a processing date, a 
15 date on which the check was presented for payment, or other 
suitable date. The sequence number field 134 comprises a 
sequence number for the check. As previously described, 
the date field 132 and the sequence number field 134 may 
comprise original data from the previous pass information 

2 0 40, as opposed to modified date and/or sequence number data 

based on a subsequent pass of a same check. In this way, 
subsequently modified data will not result in multiple 
front image records 5 0 or multiple back image records 5 0 
being stored in the database 18 for the same check. 
25 Instead, each check may be uniquely identified by the date 
and sequence number and a single front image 102 and/or a 
single back image 104 may be stored for each check for 
which an image record 50 is stored. 

The file format field 136 identifies a file format for 

3 0 the digital image data recorded by the digital camera 22. 

The image data 124 comprises the digital image data 
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recorded by the digital camera 22. Thus, each image record 
50 comprises identifying and processing information in the 
header data 120, as well as the actual image of the check 
in the image data 124. 
5 According to one embodiment, the fields 13 0, 132, 134 

and 13 6 of the image record 5 0 are automatically populated 
based on the processing data received from the check 
processing system 14 or from the sorter 12 and, in some 
cases, based on the previous pass information 4 0 from the 

10 check processing system 14. 

FIGURE 4 is a flow diagram illustrating a method for 
processing images for the system 10 in accordance with one 
embodiment of the present invention. The method begins at 
step 4 00 where the sorter 12 is loaded with a tray of 

15 checks. At step 402, the sorter 12 is activated. At step 
4 04, the MICR reader 24 retrieves MICR data from a check. 

At step 406, the MICR data retrieved by the MICR reader 24 
is copied to the process buffer in the memory 32. The 
sorter 12 then notifies the check processing system 14 that 

20 the process buffer contains data for a check in step 408. 

At step 410, the check processing system 14 generates 
processing data for the check based on the process buffer. 

At step 412, the check processing system 14 updates the 
process buffer with the processing data. At step 414, the 

25 interface 34 interprets the processing data in the process 
buffer. At step 416, the interface 34 activates the 
appropriate features 22, 26 and/or 28 in accordance with 
the processing data. 

At decisional step 418, a determination is made 

3 0 regarding whether or not the digital camera 22 has been 
activated. If the digital camera 22 has been activated, 
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the method follows the Yes branch from decisional step 418 
to step 42 0 where the digital camera 22 records one or more 
digital images of the check. As described in more detail 
above, the digital camera 22 may record a front image 102 
5 and/or a back image 104 of the check. In addition, each 
image 102 or 104 recorded by the digital camera 22 may be 
either black and white, gray scale or color. 

At step 422, the digital camera 22 transmits the 
digital image (s) of the check to the image capture host 16 

10 using TCP/IP or other suitable type of communication. 

According to one embodiment, each digital image recorded by 
the digital camera 22 is transmitted to the image capture 
host 16. Alternatively, only specified digital images may 
be transmitted. At step 424, the image capture host 16 

15 obtains the processing data for the check from the process 
buffer of the memory 32 in the sorter 12 or from the check 
processing system 14. 

At decisional step 42 6, the image capture host 16 
determines whether the check has been processed previously 

2 0 by the check processing system 14. If the check has been 

processed previously by the check processing system 14, the 
method follows the Yes branch from decisional step 426 to 
step 428. 

At step 428, the image capture host 16 matches an 
25 identifier for the check in the processing data to an 
identifier in the previous pass information 4 0 of the check 
processing system 14. At step 43 0, the image capture host 
16 obtains at least a portion of the data in the previous 
pass information 4 0 for the check. According to one 

3 0 embodiment, the image capture host 16 obtains a date and a 
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sequence number for the check from the previous pass 
information 40. 

At step 432, the image capture host 16 generates one 
or more image records 5 0 for the check. Each image record 
50 comprises header data 120, including any original data 
retrieved from the previous pass information 40, and image 
data 124 from the digital camera 22. At step 434, the 
image capture host 16 provides the image records 50 through 
the I/O interface 20 to the database 18 for storage. 

At decisional step 44 0, the sorter 12 makes a 
determination regarding whether there are more checks to 
process. If there are more checks to process, the method 
follows the Yes branch from decisional step 44 0 and returns 
to step 404 where the MICR reader 24 retrieves MICR data 
from a subsequent check. However, if there are no more 
checks to process, the method follows No branch from 
decisional step 440 at which point the method comes to an 
end. 

Returning to decisional step 42 6, if the check has not 
been processed previously by the check processing system 
14, the method follows the No branch from decisional step 
426 to step 432 where the image capture host 16 generates 
one or more image records 50 for the check. 

Returning to decisional step 418, if the digital 
camera 22 has not been activated, the method follows the No 
branch from decisional step 418 to decisional step 440 
where the sorter 12 makes a determination regarding whether 
there are more checks to process, as previously described. 

In this way, digital images of the checks may be 
transmitted directly from the digital camera 22 of the 
check sorter 12 to the image capture host 16 using TCP/IP. 
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Also, the image capture host 16 may generate storable 
image records 5 0 for storage in the database 18 which is 
external to the sorter 12, resulting in a substantial 
amount of memory available for storing the image records 
5 50. In addition, the image records 50 may be retrieved 
from the database 18 by any hardware and/or software 
component that is capable of accessing the database 18. 

Although the present invention has been described with 
several embodiments, various changes and modifications may 
10 be suggested to one skilled in the art. It is intended 
that the present invention encompasses such changes and 
modifications as fall within the scope of the appended 
claims . 
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